Abstract. Second order statistical moments of scattered radiation in the magnetized plasma is considered using modified smooth perturbation method taking into account both diffraction effects and polarization coefficients of both the ordinary and extraordinary waves. The broadening of the spatial spectrum and displacement of its maximum are obtained. Scintillation level of scattered waves is analyzed for different parameters characterizing anisotropic irregularities for the ionospheric F-region.
Introduction
At the present time peculiarities of electromagnetic (EM) wave propagation in randomly inhomogeneous media have been rather well studied [1] . The analysis of the statistical properties of small-amplitude electromagnetic waves that have passed through a turbulent plasma slab is very important in many practical applications associated with both natural and laboratory plasmas. Many excellent reviews and books of scintillation theory and observations in the ionosphere have been published [2, 3] whereas statistical characteristics of scattered radiation in the turbulent magnetized plasma are less studied. The fluctuations in amplitude and phase (scintillation) of radio waves propagating through the ionosphere are caused by plasma irregularities in the electron density. Ionospheric scintillation models contain the worldwide climatology of the ionospheric plasma density irregularities that cause scintillation, coupled to a model for the effects of these irregularities on radio signals. A high priority given to the ionospheric scintillation study comes from its significant impact on satellite radio communications. Statistical characteristics and scintillation level of scattered ordinary and extraordinary waves in the collision magnetized plasma normal to the external magnetic field have been considered in [4] [5] [6] using modify smooth perturbation method.
In this paper, stochastic differential equation of the phase fluctuation has been obtained in the principle plane containing wave vector of an incident wave and the external magnetic field. Polarization coefficients and diffraction effects are taken into account. Numerical calculations are carried out for new spectral function combining anisotropic Gaussian and power-law spectral functions using experimental data applied to the F-region of ionosphere.
Formulation of the Problem
Let a plane EM wave with frequency  be incident from vacuum on a semi-infinite slab of turbulent collision magnetized plasma. We choose a Cartesian coordinate system such that XY plane is the vacuum-plasma boundary, Z axis is directed in the plasma slab, YZ plane is generated by the external magnetic field vector 0 B and the wave vector k of the refracted wave. Electric field E in the turbulent magnetized plasma satisfies the differential equation:
Components of the dielectric permittivity of the collisionless magnetized plasma are described by the second rank tensor [7] ,  is the Laplacian, 
k  is the wavenumber normal to the principle plane, 0 k is the wavenumber of an incident wave. Permittivity tensor
contains two terms. First is a regular term, the second one is proportional to the complex phase 
(2) where:
, L is a propagation distance by electromagnetic waves in the ionospheric plasma. For simplicity index j will be withdrawn in the polarization coefficients: 
here: In the ionospheric scintillation fluctuations are characterized by the scintillation index. For weak scattering of electromagnetic waves the scintillation level 4 S and the 2D phase spectral function describing 2D diffraction pattern at the ground are connected by the relationship: 
Numerical Calculations
The incident electromagnetic wave has the frequency of 3 MHz propagates along the Z-axis. Plasma parameters at the altitude of 300 km are: 0 0.22 u  , 0 v 0.28  . An RH-560 rocket flight observations from Sriharikota rocket range (SHAR), India showed [11] that the intermediate range irregularities (100 m -2 km) were observed in abundance in altitude regions 220-250 km and 290-320 km. Irregularities of a range of scale sizes starting from a few hundred meters to a few ten of kilometers are observed in these patches. The dip angle of the irregularities with respect to the field lines was within 0 16 . The anisotropic spectral features in the F-region are defined for Gaussian and Power-law spectra.
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